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DYNAMIC RANDOM ACCESS MEMORY CELL AND 
FABRICATING METHOD THEREOF 

- : (# 1 A) 

!(.tX/*X) 
&4*ft&J&4fr#lfc'>fJ /PROMOS TECHNOLOGIES INC. 

4** A : ( t^C/^^C) #&yL/HUNG-CHIU HU 

-ftJ»/»f*##m*4t : ( tX/*X) 
^^^#SI^^e5«-h^3^/3F., NO. 19, LI HSIN RD. , 
SCIENCE BASED INDUSTRIAL PARK, HSINCHU, TAIWAN, R. 0. C. 

fl # : ( ti/*X) *3§^0/TW 

X > : (# l a) 

& 45 : ( tX/*X) 
1. WU, HSIAO CHE 
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* ' a *i* : #■ /I a • 

a [#5UJHfc : > 0 #§ - Sfcfll motile.] 
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f A^fi^t^i^^^it^M • ' 

A method of fabricating a dynamic random access 
memory cell is provided. A substrate having a patterned 
mask layer thereon and a deep trench therein is provided, and 
the patterned mask layer exposes the deep trench. Also, a 
deep trench capacitor is formed in the deep trench. A trench 
is formed in the substrate at one side of the deep trench 
capacitor, and the trench exposes the partial top electrode of 
the deep trench capacitor and the substrate. A semiconductor 
silicone stripe is formed in the trench. A gate dielectric layer 
is formed on the substrate to cover the exposed surfaces of 
the semiconductor silicone stripe and the substrate. A gate is 
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formed on the gate dielectric layer and crossed with the 
semiconductor silicone stripe. Also, the semiconductor 
silicone stripe that is covered by the gate is used as a channel 
region. 

£4*,4in* : H(4)« 

200 : 

226 * 233 : &i& 
228b : 

230 : flfl-frfc* 
232a : ^<t>§ 
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#J # M ^ — It ^ IH fit * # ^ to 'It (Dynamic Random 
Access Memory Cell > DRAM Cell)^ & .jR it 3" - 

fit^-^^^IBItlt^SI (Microprocessor) tfjJjhm&$L& 

ft^ti^a^&^^-f^ft^ir**^^*^-- • 

* flfc It * # # * *t • fl&tfrJiBi.*#*1&*it 
(Dynamic Random Access Memory » DRAM)^p>|^-^# 

Ifc-A* — i.t&ic##t— ' -tote*** 

#*^7t.#.(Word Line » WL)^^l 7&*fc(Bit Line » BL)$Ub 

3-3r® > t&jifitm#^<a*k«t^**^8S6<i^^±. 

uftfo^mKA ' *-**#^*A*«^»(Stack 
CapacitoO^t&jfefit^t^^te'ISHIt ' 3 - *'] * * *T Sfc 3* & & 
f;^ii(Deep Trench Capacitor)^t$ MP4^#*M£'lt$i ° & 
^***3»*A«**4Lt&ll6fit*t#^te*ktt ' &3tJ*& 
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ia . ifcHLak^r^^^il^AA 100 > ii^^^, 100 

#4t4L&# 102 J***.* 104 - . ^Jffi H$ 

4t^&# 102M¥-&M 104 4lF*ik*J** ' 100 t 

106 • » 106 &£P4l4M& 100 t 

ffMTti 108 > iiJ-^^^m 106 l^PM^^t^ 
«4 110 M£ ik&M 112 • » 104 *4Mft£ 

a a a^>t 112 ajt4L*3»* 106 4t*#;fc$i*Ub* 114 - 

miL ' n^mm ib » st^t^*^«*j*L5& » #rM£^ 

104J^#B B a ^>f 112 Tl^^4M|L^b^ 114' ffij-fi® 
T^^^^H 106#J^_L^M^b,§ 114a > ^^jg 

HI 106 t**^£ H6 • 

mk > n^mm ic >&&m%m 106 a^A^^sn* 

& 106 t^^l 5 ^^^ a B B^>t 116 » b b b^^ 116a • 

^UJL • 116a ft 31.^31 *Ub# 114a > ffij 

&&m%L4bM 114b • «4L ' 106 t*£^£ B a a^^ 

118 > £-t£a a B^># 112 - 116a* 118 #,$Ubf; » W 

' n^-mm id . it^t-^ft^ » 

118 + 4L#ff«Hfc.£.;&j& 100 t ' fl&#jfc«;^#4** 
120(Buried Strap > BS) > .H-*bJ£>^#g£^ 120 #1 
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*£^5fc#Jfc#* n(BS window)122 . > 1% 

f***4*fti& • 100 t^** 

&&n%*&:|* 124 . M.M-l$j&$> H8a . J.^i$|i| 

tt&flt 124 • ' 

102 104 #L ' 100 jL*&j& l Mfc& 

m 126 > &3.ifcftm$kmm&m 124 

128 ' M-1&$Lte$$m.Z->fcU& 130a #|3U£® 130b > & 1 «. 
13Gb4fcJt&J£^3 l #*4P 120 ^_ht^^^it# • 
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JMfc&i*at&A«&£ 201 *±$fr7&# 203 + • 

201 ^ftl^j£ 200 4L^*^ 206 t ' 
J-^^m^t^H 201 ^*Tt=^ 208 > _Lt^ 205 - 
*M;># 210a*>«JMt,fc 214/tf#j&-£ — + ' 
_tf ^t^l 212 - 216 • *t*b ' ±.t&7b# 203 

200^>tl# 218 t » J-#t*3**A**» 201 
' ffqXitb±^7C# 203 #,*^**NfcilMfe 228b - ffl -fr 
t>f 230 > %r%% 232a 236 • — 
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t '-f ^JttirHMfe 228b ¥HZ&fL&&frmx>M.*.3£4¥ 
£p 228a #|$£4**p 228c > — r Hj 3* # * fi# 

224 - 

* t ' 201 4:71^ 208 &mi.&7%L 

206 j£*p4L4k4& 200 t ° itb^h ' >i 212 JL-fe 
206 ^-gp • # *b » 210a # BE. 

206 ^P^L&^^tJf 212 4lW • itb^h ' 216 S&£ 

&%r%M 212 _L ' J.ftft3£&$ 206 • % ft > <«JMU| 214 

216 200 4lW - 

*b*b'±f&7t# 203 4L+»«^^4fe 228b#K*-fci* 
$ 218 t ' **Ufcifc4& 228b^**tfJ«P^?tm 218 

A#'6ft4fc4& 200 ' Hq JL^-^^^I 5 228a <&A9-«£ 216 Hp 
fl&^-^^t^P 228c4fc*&4& 200 H|5#o 

' 218 tKltfltMtt 

228b> ffi&^f-fltlMMfe 228b # 216 
A* 4& 200 *p& • » ^*tt4fc$Ufe 228b 

228a > 228c f fr\-k° a#3&^&te^i&#*ii.it:4L 
• -fc--*M&ir*fc*Jt ' IfrT** 218 
200 A *.4L*h » 218 a ^^L«p^4tA 200 

^-t-^HtfJ ' *^*»B 2 4L£*fc£*fc 226 • 

%1\"ttUt%X 230^fc*-fc***t4frifc4fe 228b 
$£#*p 228a > 228c • -fc — *M£ # SM*] t ' f^Ut 

230 ftm%L&^-&M 216 ^Tl© • 

*t*b ' ^t>§ 232a B& jt-fc^P^ #j fflfr^M 230 _L » 
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IH^MM* 228b 4a £ ' J-^m^ 232aflf«*4L*P 
3*+ *«MfrHMfc 228b##£iiSf & 207 • *t ' -t#" 
4* 232a 6$ + **t4fcilfc4fo 228b ^iL^^F t>II^ffl 

4 #r^(ffl 2 ^^,^[5^^ 233) • 4M'J£. ' ^^±.t&ib# 203 
*«, ' 232a ajfcT***i*frik4fc 228b ftv&fflg 

234a ^Tl «p 234b 3t=.-iai£J*» 9 JtT^i^ & 0 
A (Short Channel Effect) #r M. £- M IGJ* • *b*h » 

232a#,#^F^*fe^ffi ' i»&*^4IHIfl 
l&« A* ?'J *tfc ' * 232a <&4t * * & £ n t&'lt Jfe ^ 

% 236 R*£ + **i4frjfc4fe 228b 

:54#^P 228c » tH^^t^ 228c *p&:*U&.4£ 200 t ' « 

220 S&^^L^, 200 t ' J-ltTW 208 Hp 

& • 

222 B&4H9L«P^6<|*€^ 216 JMattiUk 
A. 200 t ' is* 31 218 #,g&£^###H. 222 t • 

tklfel5.fi.^##>» 220 fi&JL-fc&JS 200 t ' 
222 g^^MP^^tJi 216**I*P4L;&;& 200 t • 1 ' 
220 #.^TW 208 o ^b . 222 #, 

220 > ifrjJ-#H#i 222 &##^ 220 
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if & » tfr£-J%fl 5A • — 200 > 200 Ji 

^©4±"*M*j&fMf 202 &»*M&,f 202 Ji 204° 

* t ' 202 6(r#»«*i*<L-fb^ » fl&**&j&:8r**|*» 
fcifc*T&4Mbft*i. • *b*h • JtJMI 204 IUb 
^ ' fl& ^ ^ jfe ^ * it -ft ^fb * «L SJL i» (Chemical 

Vapor Deposition > CVD)fLi& • » # 204 ^^,# 

202 s&ftU&M%-U&&%\Mm-> Ul&J&m *4b4L** 202 
***J| 204 • mik ' WW#^b4L**4j 204 202 
' itMMkfclftig. ' Utfr&fe 200 t^J&^H** 206 > 

' -fcjfcjfcai 206 ^^p^^.^ 200 t^^T€^& 
208 o &t ' T«* 208 ^*iJt — » fl&*#J&2T$M*l 
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' sfc*rftft*£ ' 

i* 200 t ' ° & 

-mk^mn t » rt^ 208 is n as ° m. 

^t€^ 208 mn^%^%^t^^^m^f^m.^ ■ ^*b 

fcfc. ' >&^-^>i 204il*t*#& 206 
t^^t>i 210 o ^ t ' 210 *L#tf*l*»*H 

4b# - lUb# > ILIL-fb^*^*te^s§^-^«#3M- ' 
#jfc#*«*»*ifc#*fclUbtL*. - 4b**L#SM**ifc#;JI. 

> *H£ft|g 206 A<P*^*«* 212 > jtajt# 
210 • * t ' 212 4L#f W-ko&Z 

*j *> & m h* j# (in-situ)# * m ^ 3- a » *j ffl -fb # a *B 

206 206 TJiSp^Sp > ffij 

Ht-^ » tfr£.JHlH 5B > i&RfriMfc* 1 ^ 212 
4t%Jk 210 » af^f^t^ 210a • 1 ' -£P^t^^ 
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£4 210 #J#B£>$r>£r > «*»Aife#*fc3£'tt*]»5&#»^* 
• 

' iMfc * « >* 212 ajt4L*** 206 4W*Ji# 
^c.4S^>fb>f 214 o ^ t ' 3lJMb# 214 tt#lT*l*»*:fUb 

/&-^^I#Ub##/# ' *Lfc.-FMfrlfr*#ai 206 

212 7l£|5 4^41#Ub##,f ' mfy&Z- • 1 » # 
Bk*P ^41 JMb##t* ft fefcl 4* £ it 47 - # # ft &4* $J *L 

jfcfc. ' a****** 206 216 > *jt«Jttf. 

212 » M-tb^^M 216 212 t'^it^ ' ffij 

X— *^*RI^**3»*A. < «*»^-t*# 205 ° 
f^t 216 #j#f iUBlM 212 ' 

«>f 216 4L — 200 218 » J.jfcffc 218 

#**tfJ*Pa*&J& 200 Jt9-«4 216 o ^ t ' >£3fr 218 ft 

218 . Hfeteafr&A 200 t^/&##^ 220 . 

J-### 220 4M*T«« 208 . * t*b##^ 220 ft 

#f fill*!!***, n ^ • *b*h ' ^t^— *t^1f«fe^t ' 

218 JlM » 218 *4L«P^» 

tVf 216 *;fe*ptt&.& 200 t^/&#£fc#H. 222 > ifijlML 
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& # * 21 8 # # tt 222 t • * t # tt 222 

###3! P ^ ° ' £.X — Uteltafcfcl* ' Jfr 
218 ^jfr » Jt 200 t ^/&##^ 220 > 

j£ J- 218 &4L*P^*«>f 216 #|^a^^£. 
^ 200 222 o ' 220 #.^Tf 

& 208 . J-###H 222 %m%m.^ 220 *p& . ffijl 

J*4L ' 218 +#>^-f 223 o ' 

^jl ' n^m.m sd > w#4b***t##ht 223 . 

fclH-218 t^J&**ft4*Hfc4fc 228b • ffij.fi. > *-*t^1f* 
«t» H&tesfcBMP^*** 204 > 202 *4M£ 200 > 

WfMf AM 200 o(*»| 2 J***.®** 226)o-& 

-*t^1T«fe« t ' -k^flHII 218 *#J&-f »«4fcffc4fr 228b 

Jt&te^#J;ifr4-»*i4fcffc4fe 228b ft 
# 228a #t 228c » ffij^/& r Hj^*&# + 9-fMt 224 • & t ' 
£M*MP 228a 216 ■ fl&#— *£#*p 228c # 

200 o , 4-^ft#jR«7 228b A*Jfe#«p 

228a - 228c ft ft ftl** £j& a B a # & ^ * ^ it it ^ 

' 200 Jl^j&M-^^^ 230 » afltf 

4L***HfcJfc4fe 228b A*^4t*P 228a - 228c 200 
& fir • £■ + ' M-fr«# 230 tt#»*|*»^fUb# * 
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230 216 1H A • » 200 _h 

^/&^fJi 232 . a»JtM^«^ 230 • 

» n$-mm se > #Rfr*pa**«* 232 > aa^a* 

ttM-fr*;* 230 Jl*#;£*«# 232a > £t 232a #, 

*«4fcHfc4fo 228b ^JL ' JMfc»«* 232aflfaj£4L*P 
228b 4fc#£iiifcl& 207 ^ffiOSI 2 #f 
jfcBf > _L:2r#^^f >f 232a # + 228b 
iL«5F*iH**»BI 4^tf(1 2 ^Mj^m.^ 233)«tt49— 4t 
6&£'*^3La&7t#*.tfc» 232aftjtT***t4frifc 
4fe 228b ftp* ft* $ 234a |^Tl^ 234b i£.= 4ai&J&' S*b»m 

«fcjfe*.tfc ' fc^f^fy 232a faff %,ffl&3L ft . rfq 
# ^ £ til f a 'It J& P£ *. t& ' * « ># 232a ^ $ £ -AH tL 

228b #£p^*L*£#*P 228c ' ai^^f^ 228c 
& 200 t 236 > «#&8M£4LJI3 • 

Wrta%**iLjl3&» 236 232a 
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« 5A^ff| 5E&.H 2^ftj$Kt;lft#9it&4fcj&'*& i-r 
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100 - 200 : 4t A 
102 - 202 : ^>f 
104 > 204 : 
106 > 206 : 
108 - 208 : 

110 * 210 > 210a : f ^^tJf 
112 - 116 > 116a * 118 - 118a : £ B B a ^ 
114 - 114a - 114b > 214 : ^ JMb# 
120 : 

122 : ilA^fiffo 

124 : $tmmmm&m 

126 > 128 : M&tirjft 
130a : aft&gk 
130b : 

201 : gftft&3,t&8 
203 : ±t&7b# 
205 : jLt^fe 
207 : 

212 - 216 - 232 * 232a : 
218 : &m 
220 : 

222 : 

223 : 
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224 : r Hj 

226 * 233 : 

228a > 228c : 

228b : $-2U6.&$kto 

230 : tfiit%J1t 

234a : ftift 

234b : Tl © 

236 : 
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3.*»* jfcffl* 1 3»m5dt4Lt&J6fit^#^Ll&'l3fc|fe 

#jfti£^>£ ' *ttt-f*ft^^«l60^J&^r*&^ : 

#jfti£2r>£ ' *t*B*-fb«**lt#*l-^^JW[t ' 3L 
ft ' *t-fr^****ll^*t*ly^«**tfi(»*- 

.#*P*- ' r Hj ^aa-f^-ALt • 

6dftit^^ ' **-M*;fctt ' 
• 

#jfti£2T;* ' & + i£&^bM : 

#BMfc*M* * - Ti a JL**4M£4l © 4Lt£^l |Ub 
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l5.*»t1fr*#!l*£B* 10 3»miit4Lt&H«t^#*.l&*l 

t • 

i7.*>t^+*ii£H# io ^mi&^iii^^^ud'it 
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Jfe ' ^ t t ^ f ^1^^ ^ # f #41 a a B ^ • 

20.*»ttfr+# , Jft!l» 18 ^mifc4L^jn^#^Lia-|ft 
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22.*nHt**»JjRffl# 18 ^/Stit4Lt&llll!t4*#*.l&« 
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